Introduction
============

Bird fancier\'s lung is a form of hypersensitivity pneumonitis that can progress to irreversible structural lung abnormalities and radiological findings consistent with pulmonary fibrosis, and occasionally emphysema.^(^ [@B01] ^-^ [@B03] ^)^ Pulmonary nocardiosis often develops in patients with chronic pulmonary disorders, such as COPD, as well as in immunosuppressed hosts.^(^ [@B04] ^-^ [@B06] ^)^ To our knowledge, this is the first report of a case of bird fancier\'s lung complicated by pulmonary nocardiosis.

Case report
===========

An 84-year-old Japanese male, without any history of smoking or underlying diseases, including pulmonary disorders, visited a clinic in April of 2010 because of persistent dry cough and dyspnea for three months. The initial chest X-ray revealed multiple ground-glass attenuation and infiltrates, and he was suspected of having pulmonary tuberculosis. Although he was subsequently admitted to a tuberculosis hospital, no AFB was detected in his sputum, and his symptoms improved within two days after admission, without the use of any medications. However, his symptoms relapsed one week after discharge. The patient was given 500 mg/day of levofloxacin for one week because *Nocardia asteroides* was first detected in long-term culture of his sputum. However, his symptoms did not resolve completely, and he was therefore referred to our hospital in July of 2011.

A physical examination on admission revealed a body temperature of 36.5°C, an SpO~2~ of 96%, a blood pressure of 133/81 mmHg, and an HR of 74 bpm. Mild crackles were detected bilaterally on chest auscultation. Laboratory tests revealed a normal leukocyte count (8,020 cells/µL) and elevated serum levels of C-reactive protein (4.94 mg/dL) and KL-6 (644 U/mL) by electrochemiluminescence immunoassay (Picolumi KL-6 kit; Eidia, Tokyo, Japan). The arterial blood gas analysis was within the normal range (pH, 7.468; PaO~2~, 90.0 Torr; PaCO~2~, 36.2 Torr; and bicarbonate, 23.5 mmol/L). An indirect test for *Mycobacterium tuberculosis* complex (QuantiFERON^(r)^-TB Gold; Cellestis, Ltd., Carnegie, Victoria, Australia) was negative. Respiratory function tests showed a VC of 1.90 L (68.3% of predicted). A chest X-ray taken at admission ([Figure 1A](#f01){ref-type="fig"}) was virtually unchanged when compared with the one taken at the tuberculosis hospital. [Figure 2A](#f02){ref-type="fig"} shows an HRCT scan demonstrating multifocal airspace consolidation, traction bronchiectasis, ground-glass attenuation, and pleural irregularities. Sputum was collected on admission to our hospital, and the culture revealed *Nocardia* sp, the patient being treated with 3 g/day of i.v. meropenem for two weeks, followed by daily administrations of 1,600 mg/day of sulfamethoxazole and 320 mg/day of trimethoprim. His symptoms gradually disappeared within three days thereafter, and he did not relapse until after being discharged from the hospital.

Figure 1Chest X-rays showing multiple ground-glass attenuation at admission (in A); just after the family\'s visit (in B), when the symptoms all worsened; and two months after the treatment with glucocorticoids and sulfamethoxazole-trimethoprim (in C), when the symptoms had improved.

Figure 2HRCT scans of the chest showing multifocal, small, ill-defined opacities, traction bronchiectasis, ground-glass attenuation, and pleural irregularities at admission (in A), and expansions of the small, ill-defined opacities, ground-glass attenuation, and pleural irregularities just after the family\'s visit (in B).

One week later, however, the patient returned to the hospital due to recurrent dry cough and dyspnea and was finally suspected to have hypersensitivity pneumonitis caused by his living environment. An in-depth history demonstrated that he had been raising approximately twenty chickens for 20 years. He had not noticed any respiratory symptoms at all until those series of episodes. He promptly recovered without any treatment after that last admission; his home had been scheduled to be rebuilt at that time. Consequently, he decided to stay at the hospital to avoid any exposure to the chickens or other antigens until the completion of the home renovation. However, the family of the patient unexpectedly came to the hospital to see him just after the chicken shed had been cleaned up. A few hours later, the patient complained of cough and dyspnea, followed by pyrexia and hypoxia. A chest X-ray ([Figure 1B](#f01){ref-type="fig"}) and HRCT scans ([Figure 2B](#f02){ref-type="fig"}) showed new or expanding ground-glass attenuation in both lower lobes, despite a partial improvement of the small, ill-defined peribronchial opacities. Transbronchial washing by bronchoscopy showed no evidence of infection, including nocardiosis. Transbronchial lung biopsy and BAL were not performed because of the poor respiratory status of the patient. Although serum antibodies of *Trichosporon asahii* and pigeon dropping extract (PDE) IgG (optical density of 0.194 in ELISA) were negative, serum PDE IgA antibody (optical density of 0.123 in ELISA) was positive. We therefore made a diagnosis of bird fancier\'s lung (hypersensitivity pneumonitis) on the basis of the clinical findings, in accordance with recommended diagnostic criteria.^(^ [@B07] ^)^ The patient received steroid pulse therapy (1,000 mg/day of methylprednisolone for three days), followed by maintenance therapy with low dose prednisolone and instructions to avoid exposure to bird-related antigens. His symptoms and the infiltrates on the chest X-rays gradually diminished ([Figure 1C](#f01){ref-type="fig"}). At this writing, there was no evidence of relapse after treatment with 2 g/day of sulfamethoxazole-trimethoprim and 10 mg/day of prednisolone.

Discussion
==========

The present report presented a case of bird fancier\'s lung complicated by *N. asteroides*infection, in which the diagnosis of hypersensitivity pneumonitis was delayed because of the prior detection of Nocardia sp. in sputum.

Although COPD is a frequent predisposing factor to *Nocardia* sp. infection,^(^ [@B08] ^,^ [@B09] ^)^ the present case showed hypersensitivity pneumonitis as the preexisting lung disease. In addition, pulmonary nocardiosis is thought to develop in susceptible individuals with cell-mediated immune deficiency, according to an epidemiological study that showed that various patients with nocardiosis were infected with HIV.^(^ [@B04] ^)^ Hypersensitivity pneumonitis results from type III and IV allergic reactions to inhaled antigens,^(^ [@B10] ^)^ and it is therefore unlikely that the immune status of patients with hypersensitivity pneumonitis directly influences susceptibility to Nocardia spp. The structural distortions of lung parenchyma in hypersensitivity pneumonitis, as well as those in emphysema, rather than the immune status, might facilitate an infection by *Nocardia* sp.

The CT findings of pulmonary nocardiosis include lobar or multifocal airspace consolidations or masses.^(^ [@B08] ^,^ [@B11] ^)^ The radiological images of the present case showed multifocal, small, ill-defined opacities and pleural irregularities, which were presumably consistent with those in nocardiosis, as well as traction bronchiectasis and ground-glass attenuation, which reflected chronic hypersensitivity pneumonitis.^(^ [@B12] ^)^ However, it is difficult to clearly distinguish the multifocal, small, ill-defined opacities caused by the Nocardia infection from those caused by chronic hypersensitivity pneumonitis, because they can be found in both conditions. Considering the time course of the radiological findings (from the first visit to our hospital to the acute exacerbation after treatment with sulfamethoxazole-trimethoprim), the partially decreased small peribronchial opacities ([Figure 2B](#f02){ref-type="fig"}) could have been caused by the *Nocardia* infection, and the increased airspace consolidation with ground-glass attenuation might have been influenced by hypersensitivity pneumonitis. There seemed to be a mixture of the two different diseases, although we were unable to perform a lung biopsy. The patient had been unaware of any respiratory symptoms until the beginning of those episodes, although he had been raising chickens for a long time. The initial respiratory symptoms seemed to be principally due to the *Nocardia* infection and they might have been followed by the exacerbation of hypersensitivity pneumonitis.

The diagnostic precision of bird fancier\'s lung was an important consideration concerning the present case. Acute exacerbation after the first discharge from the hospital could be a clue to the onset of hypersensitivity pneumonitis caused by a specific living environment. The second acute exacerbation after his family\'s visit became a clue to diagnosing bird fancier\'s lung (hypersensitivity pneumonitis). The use of provocation tests in true patients induces their symptoms, such as fever, within a few hours, and these tests have a high predictive value,^(^ [@B02] ^,^ [@B03] ^,^ [@B13] ^)^ which is consistent with the present case. The gold standard for the diagnosis of bird fancier\'s lung has yet to be established. Control groups that do not have pulmonary disorders sometimes reveal high serum levels of PDE IgG, and the positive odds ratio for diagnosis using this antibody is less than is that obtained using provocation tests.^(^ [@B03] ^)^ Therefore, one group of authors set the positive finding of PDE IgG as a selective item in the diagnostic criteria.^(^ [@B07] ^)^ The present case was positive because of the unexpected results on the provocation test and was consistent with various of the recommended diagnostic criteria,^(^ [@B03] ^,^ [@B07] ^,^ [@B14] ^)^ which include the following items: a history of symptoms that appeared or worsened within hours after antigen exposure, positive results for natural challenge, confirmation of exposure to the offending agent based on the patient history, positive precipitating antibodies, lymphocytosis in BAL fluid (if BAL performed), and compatible histological changes (if histology performed). In the present case, the serum PDE IgA antibody titer was positive, but that to IgG was negative; however, IgA antibodies do not always increase upon acute exacerbation, and no clear mechanism underlying the development of these antibodies has been identified.^(^ [@B15] ^)^

In conclusion, we have presented a case of bird fancier\'s lung complicated by pulmonary nocardiosis. It is important to correctly evaluate preexisting lung disease at an early time point, if *Nocardia* sp. is detected in patient specimens.
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